Bioluminescent In Vivo Imaging of Orthotopic Glioblastoma Xenografts in Mice.
Orthotopic rodent xenografts are an essential tool for studying glioblastoma in vivo. Xenograft growth as a function of time can only be monitored by noninvasive imaging. This chapter describes in detail how to assess xenograft size and growth using bioluminescent imaging with IVIS (in vivo imaging system). This form of imaging (a) can be performed without the help of a trained technician, (b) is a very quick procedure, allowing simultaneous imaging of up to five animals at a total experimental duration of 15 min, and (c) is cheaper than the alternatives (small animal MRI or CT). This technique relies on the stable expression of luciferase by the xenografted GBM cells. Luciferin, the substrate of luciferase, which is injected into host mice intraperitoneally, distributes throughout the mouse body and crosses the blood brain barrier. Luciferase expressed by the xenografted cells uses this substrate in a catalytic reaction, leading to the emission of visible light, which is detected by the CCD camera of the IVIS imaging system. The intensity of this emitted light correlates to the size of a given xenograft and allows comparisons of xenograft size across different animals, as well as within the same animal across different time points.